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The primary purpose of this study was to determine if various types of distance
education formats would be suitable for conducting a training course for a computer
application. The study sought to determine if a face-to-face format, interactive video
format, minimally interactive online format or highly interactive and multimedia rich
online format produced similar results in student performance in a training course for a
computer application. The secondary purpose of this study was to determine if the
increased cost of development of a highly interactive and multimedia rich online format
was justified based on observed differences in student achievement in an online
environment.
This study consisted of 97 employees of the Mississippi State University
Extension Service enrolled in the Introduction to Microsoft Excel 2007 course offered by
the Computer Application Services Department of the Mississippi State University
Extension Service. The result of an analysis of variance utilizing the method of

instruction as the independent variable and the calculated change in score when
subtracting the pretest score from the posttest score as the dependent variable resulted in
a statistically significant difference in change scores based on treatment at the .05 level.
The study also found that face-to-face instruction had the lowest mean cost per unit
gained for all methods of instruction studied and the highest mean achievement gained
overall.
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CHAPTER I
INTRODUCTION

Distance education formats have been adopted for instruction at a rapid rate
among industry and universities during the past 27 years (Flores, 2006). According to the
National Center for Educational Statistics, 56% of all 2-year and 4-year Title IV
institutions offered courses via distance education during the 2000-2001 academic year
(Waits & Lewis, 2003). The Cooperative Extension Service is no exception. For
example, the Mississippi State University Extension Service has widely adopted distance
education to both train employees and to educate clientele. Many studies have been
conducted on whether or not distance education courses are as effective as face-to-face
instruction (Carnevale, 2002; Dominguez & Ridley, 2001; Faux & Black-Hughes, 2000;
McCann, 2006; Petracchi & Patchner, 2001).
Several studies have found that there is no statistically significant difference in the
effectiveness of distance education courses versus their face-to-face counterparts
(Dominguez & Ridley, 2001; Petracchi & Patchner, 2001). Just as many studies have
found that there is a statistically significant difference in the effectiveness of distance
education and face-to-face instruction (Carnevale, 2002; Faux & Black-Hughes, 2000;
McCann, 2006; Sexton, 2000). However, none of the studies have been conducted to
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specifically examine whether or not interactive video is as effective as face-to-face or
online instruction for computer application instruction.
Several studies of the effectiveness of distance education have focused on either
K-12 or college level curriculum (Carnevale, 2002; Dominguez & Ridley, 2001; Faux &
Black-Hughes, 2000; Petracchi & Patchner, 2001). Although limited, of the few studies
that have focused on Cooperative Extension instruction, most have not focused on
whether or not a distance education environment is appropriate for certain types of
computer applications instruction (Dooley, Van Laanen, & Fletcher, 1999; Lippert &
Plank, 1999; Lippert, Plank, Camberato, & Chastain, 1998; Londo & Gaddis, 2003;
Muske, Goetting, & Vukonich, 2001;). The one study that focused on computer
application training in the Cooperative Extension Service was based on a system with
which all study participants were familiar due to the fact that it was developed in house
by the Mississippi State University Extension Service and was a system that was vital to
their day-to-day job (McCann, 2006). Currently, the Mississippi State University
Extension Service is beginning to utilize various forms of distance education to conduct
employee training on computer applications. Limited research has been conducted to
determine if various distance education environments are suitable for this type of
training.
Distance education is often seen as a cost saving alternative to face-to-face
instruction. Most research on the cost versus effectiveness of distance education and
face-to-face instruction has focused on infrastructure costs or travel costs (Furtris, AdlerBaeder, & Dean, 2004; Muske et al., 2001; Santovec, 2005). Once the infrastructure is in
place, it is important to consider the course development and implementation costs of
2

distance education. In essence, is it cost effective to develop certain courses for distance
education formats once the infrastructure is in place?
There has been a paucity of research conducted to determine if factors such as
initial course development and implementation costs versus the effectiveness of various
types of instruction are statistically significant. However, Van Dusen (2000) estimated
that one hour of instruction on the World Wide Web requires, on average, eighteen hours
of a faculty member’s time for development. Is this amount of time necessary? Should
a large amount of time be placed on designing distance education courses that are highly
interactive and multimedia rich if a simpler design would prove to be just as effective?
Further, is a distance education environment appropriate for certain types of training such
as computer application training? In order to answer these questions, research should be
conducted to determine if distance education environments, such as WebCT™ or
interactive video, are appropriate for training on computer applications.
Statement of Problem
The Mississippi State University Extension Service has continually faced times of
erratic budgets. During the 2004-2005 and 2005-2006 fiscal years, the Mississippi State
University Extension Service budget was cut by almost $600,000 (Mississippi State
University, 2004; Mississippi State University, 2005), it increased over $8,000,000
during the 2006-2007 and 2007-2008 fiscal years (Mississippi State University, 2006,
Mississippi State University 2007), and remained almost level for the 2008-2009 fiscal
year (Mississippi State University, 2008). Yet, the institution cannot allow erratic
budgets to interfere with its mission and the purpose of its operations. Therefore, it is

3

necessary to develop new ways to deliver programming to Extension employees and their
clientele.
During the past five years the Mississippi State University Extension Service has
made a considerable investment in distance education. The Mississippi State University
Extension Service understands that to meet programming and training needs while
reducing the costs of travel, distance education is the most viable alternative to traditional
classroom instruction. However, the Mississippi State University Extension Service has
not conducted many studies to determine if certain types of distance education are as
effective as traditional instruction. Moreover, there is little research in the field to
determine if World Wide Web based instruction and interactive video based instruction
are as effective as traditional face-to-face instruction for computer applications.
Finally, there has been a scarcity of research in the field to determine the cost of
distance education development and implementation versus the cost of face-to-face
development and implementation. For example, highly interactive and multimedia rich
online courses are generally thought to be superior to minimally interactive environments
(Webster & Hackley, 1997). Development of quality distance education courses requires
a significant investment of time and resources (Muske et al., 2001). Therefore, a study
should be conducted to determine if the method of instruction for computer software
application training has an impact on student performance, and if so, whether it is enough
of an impact to justify the cost of development.
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Purpose of the Study
The primary purpose of this study was to determine if various types of distance
education formats would be suitable for conducting a training course for a computer
application. The study sought to determine if a face-to-face format, interactive video
format, minimally interactive online format or highly interactive and multimedia rich
online format produced similar results in student performance in a training course for a
computer application. The secondary purpose of this study was to determine if the
increased cost of development of a highly interactive and multimedia rich online format
was justified based on observed differences in student achievement in an online
environment.
Research Questions
This study was designed to answer the following research questions:
1. Does the method of instruction have an impact on student achievement
during a training course on a computer application?
2. Do highly interactive multimedia-rich online courses produce enough of
an increase in student achievement to justify the cost of development?
Hypothesis
The following null hypothesis was tested in this study:
H0: There is no statistically significant difference in student achievement
based on the method of instruction during a training course on a computer
application.
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Justification of the Study
There is a gap in the research literature on whether or not the effectiveness of
distance education justifies the costs of course development and implementation. Most
of the current research, which examines the costs versus effectiveness of distance
education, is limited. Also, the majority of the current research for the Cooperative
Extension Service in this area examines the reduction in travel costs only (Futris et al.,
2004; Muske et al., 2001).
Of the studies conducted on distance education training for the Cooperative
Extension Service (Dooley et al., 1999; Lippert & Plank, 1999; Lippert et al., 1998;
Londo & Gaddis, 2003; Muske et al., 2001), only one investigated computer instruction
specifically (McCann, 2006). Further, this study (McCann) did not consider interactive
video as a method of instruction and focused on a program that was developed in house
and utilized almost daily by the participants.
The Mississippi State University Extension Service has invested heavily in
interactive video having built interactive video classrooms in all 82 counties in the state
of Mississippi. The Mississippi State University Extension Service currently uses these
classrooms to conduct computer application training. However, no research has been
conducted to determine whether or not interactive video is an effective medium for
computer application instruction.
Further, online instruction is beginning to be utilized by the Mississippi State
University Extension Service for computer application instruction. Researchers often
argue that highly interactive and multimedia rich online environments are preferable for
online instruction (McCann, 2006; Van Dusen, 1997; Webster & Hackley, 1997).
6

However, these studies have not explored whether or not the increase in student
achievement, if any, in the highly interactive and multimedia rich online environments is
justified by the high cost of development. If a student can perform just as well in a
minimally interactive online environment, is a highly interactive and multimedia rich
environment necessary for student achievement? Specifically, should the Mississippi
State University Extension Service invest a large amount of time and money out of its
already limited resources in the development of highly interactive and multimedia rich
online courses for computer application instruction if a minimally interactive
environment would produce similar results?
The results of this study produced insight on whether or not there is a difference
in the effectiveness of computer applications instruction based on the method of
instructional delivery. The findings in this study are valuable to job-related organizations
that are making decisions on whether or not to invest in distance education for computer
application instruction. The study is also valuable in determining if a considerable
investment of time and money for the development of highly interactive and multimedia
rich online courses is necessary for student achievement in computer application training
conducted in an online environment.
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Delimitations
The delimitations of the study were as follows:
1. The study was limited to employees of the Mississippi State University
Extension Service. As a result, the generalization of the research findings
of this study may be limited only to a population similar to the one used in
this study.
2. Achievement was based on pretest and posttest grades.
3. Cost was calculated based on design and implementation costs only.
Limitations
The limitations of the study were as follows:
1. The participants self selected their method of instruction and only the
online participants were randomly assigned to treatment, the participants
were not randomly selected to participate in the study due to the fact that
periodic in-service training sessions are required for all Mississippi State
University Extension Service employees. Therefore, generalizations of
the research findings should be limited to only the population described in
this research and cannot be applied to any other group.
2. The study was limited based on the variability of the participants’
computer skills and comfort levels with technology.
3. The users were exposed to the treatment condition for a short period of
time which may limit the generalization of the research findings to similar
treatment conditions.
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4. While many factors contribute to the overall cost of distance education, for
purposes of this study, only course development and delivery costs were
considered due to the fact that all infrastructure for distance education is
currently in place at the Mississippi State University Extension Service.
Definition of Terms
For the purpose of this study, the following terms are defined:
Macromedia Captivate. Macromedia Captivate is a software program that allows
the user to create animated screen captures. For example, if a user wished to capture all
of the required steps to open a document in Microsoft Word, Macromedia Captivate
could be used to make a video of the computer screen with the mouse moving through the
various steps while the instructor narrated what was happening on the screen. This
product is extremely useful in demonstrating how to perform various tasks on a
computer. While not the only product of this type, it is the product which was used for
the purposes of this study.
Distance education. This term refers to an educational experience in which the
students and the instructor are not located in the same place. This may be synchronous or
asynchronous. For the purposes of this study, distance education refers to online (internet
based) instruction or instruction via interactive video.
Face-to-face instruction. This term refers to instruction where the students and the
instruction are located at the same place.
Highly interactive and multimedia rich online format. This refers to an online
course that included not only text based materials and images, but also animated screen
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captures using Macromedia Captivate. An example of an animated screen capture would
be a computer animated video of the software screen with the instructor demonstrating
how to save a Microsoft Excel 2007 file in the Microsoft Excel 2003 format with vocal
instruction describing the steps being performed in the software. The highly interactive
and multimedia rich online format also includes chat rooms allowing for synchronous
communication and discussion boards which are utilized for asynchronous
communication.
Interactive video. This is a form of distance education where the students and the
instructor are located at different places but participate in the course in real time. The
course is conducted through a video network where the instructor and the students may
see and communicate with each other via televisions and microphones.
Learning management system. A learning management system functions as the
electronic classroom for the online methods of instruction. For the purposes of this study,
the learning management system that was used is WebCT™ C.E. 4.1.
Minimally interactive online format. An online course that uses only text based
materials and images. This format also does not include the use of chat rooms and
discussion boards.
WebCT™ . This is the learning management system that was used for the online
portions of this study.
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CHAPTER II
REVIEW OF RELATED LITERATURE

In the past two decades, there has been more of an impetus in schools and
businesses to utilize distance education. Budget and resource constraints have often led
to this effort. The Mississippi State University Extension Service is no exception. The
Mississippi State University Extension Service has greatly invested in distance education
to train employees and clientele. Methods of distance education often used in schools
and businesses include Internet based instruction, interactive video, and correspondence
type courses. Many studies have been conducted on the effectiveness of distance
education based on students’ grades in traditional versus distance courses (Carnevale,
2002; Dominguez & Ridley, 2001; Faux & Black-Hughes, 2000; Petracchi & Patchner,
2001). However, studies on computer courses and their effectiveness through distance
education have been limited. The purpose of this study was to determine if various types
of distance education formats would be suitable for conducting a training course for a
computer application. The study also determined if the increased cost of development of
a highly interactive and multimedia rich online format is justified based on student
achievement in an online environment.
In order to understand distance education, as it currently exists today, it is
important to understand how distance education has evolved. The first section of this
11

chapter explores the history of distance education and how its use has evolved in the
Cooperative Extension Service. The second section of this chapter describes the different
types of distance education. The third section of this chapter examines the current
research on the effectiveness of various types of distance education versus its traditional
or face-to-face education counterpart, and also examines several factors that may
influence the effectiveness of distance education. The final section of this chapter
describes the cost of distance education course implementation and development versus
its effectiveness.
History of Distance Education
There is often the misconception that distance education is a relatively new
teaching method. However, distance education has existed in some form for over 100
years, although the origin of distance education is in dispute. Sumner (2000) concluded
that there have been three generations of distance education: correspondence study,
multimedia distance education, and computer mediated distance education.
Three Generations of Distance Education
The first generation of distance education was correspondence study.
Correspondence study utilizes print based materials that are sent between the instructor
and the student via postal mail. Sumner (2000) suggested that the first recognized
correspondence course was originally offered in England in 1840 by Isaac Pitman to
teach shorthand. However, Banas and Emory (1998) and Prewitt (1998) traced the
origins of correspondence study to Pennsylvania State University in the late 1890s. This
program was created to take advantage of universal free service that was introduced by
12

the United States Post Office. Pennsylvania State University used the correspondence
courses to deliver agricultural education to rural families (Banas & Emory). However,
Imel (1998) noted that correspondence courses remained the dominant form of distance
education until the mid 1900s.
According to Sumner (2000) the second generation of distance education has been
identified as multimedia distance education. Distance education began in the mid 1900s
with the use of instructional radio. In the 1970s, educational television (ETV) brought
instruction to rural areas (Prewitt, 1998). However, the second generation of distance
education was lacking because it did not have the capability for two-way communication
between the instructor and the learner.
Sumner’s (2000) third generation of distance education is computer-mediated
distance education. The third generation of distance education allows for two-way
interaction between the instructors and the students via the World Wide Web (WWW).
While correspondence courses still exist today, the WWW and videoconferencing are
widely used to deliver instruction via a distance. Imel (1998) pointed out that this trend
is not confined to higher education. Many companies are beginning to use the WWW to
deliver professional development training.
Distance Education and the Extension Service
Prior to the Civil War, the Lyceum movement of education was very popular in
the United States. The Lyceum movement consisted of community-like meetings where
people would gather to hear traveling lecturers. In 1883, land grant institutions used
correspondence courses to reach the public. By 1891, the agricultural college at Rutgers
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offered correspondence courses in soils and crops, feeding plants, and animal nutrition
(Seevers, Graham, Gamon, & Conklin, 1997).
From the 1890s to the early 1900s, the Farmer’s Institute delivered the knowledge
of the land grant institutions to the people. In 1890, Booker T. Washington organized a
farmer’s institute at Tuskegee to help rural African-Americans improve their farms. In
1896, Seaman A. Knapp began using the farm demonstration model to show people how
to increase yields in their crops. In 1899, George Washington Carver developed a
movable school. The movable school was a mule-drawn wagon that carried farm
equipment and other materials to demonstrate agricultural methods to African-American
farmers. In 1903, Perry Holden began using railroad trains to deliver education to
farmers in rural America. The trains would carry college lecturers and equipment to the
people to deliver agricultural education. In 1914, the Smith-Lever Act, establishing the
Cooperative Extension Service, was passed. By that time, farmer’s cooperative
demonstration work was established in fifteen states (Seevers et al., 1997).
While the demonstration method of educational delivery is still relevant within
the Cooperative Extension Service, other methods of educational delivery are also
utilized. For example, radio, television, and satellite transmissions are commonly used to
deliver the research of the land grant institutions to the people. Finally, computer based
instruction and interactive video are widely used to deliver program material (Seevers et
al., 1997). In 2004 alone, the Mississippi State University Extension Service delivered
329 interactive videoconferences. During 2005, the Mississippi State University
Extension Service delivered 488 conferences and delivered 697 during 2006 (S. Seal,
personal communication, September 5, 2007).
14

Advantages of Using Distance Education
The Cooperative Extension Service is faced with a continuing need to train its
employees and to deliver Extension programming with lower costs. The Mississippi
State University Extension Service has faced numerous cuts to its budget over the past
several years. However, quality training must still be provided to Mississippi State
University Extension Service employees and their clientele. Budget shortfalls have
forced Mississippi State University Extension Service personnel to develop new ways to
deliver training.
Methods of Distance Education
Distance education is described as instruction in an environment where the
teacher and the learner are separated by distance. Motamedi (2001) identified the
different methods of distance education currently in use in educational settings in the
United States. Distance education can take many forms such as Internet based
instruction, self-paced computer based instruction, and videoconferencing. Modern
distance education allows access to classes without the high costs of travel, it allows for
students to have access to a wide variety of instructors that may not have been possible
through traditional instruction, and it fosters interactivity that is not found in traditional
correspondence type courses (Motamedi).
Imel (1998) examined the various methods for integrating technology into the
learning environment. The first method is the use of technology as the basis of the
curriculum. For example, courses taught on the use of technology. Imel noted that
courses taught in this manner were often ineffective if the students did not continuously
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utilize the skills outside of the class. Technology can also be used as the method of
delivery for a course. For example, videotapes can be used as a method for course
delivery. Technology can be used to complement instruction to practice skills outside of
the classroom. Finally, technology can be used as an instructional tool, for example, the
use of WebCT™ as a delivery method of online instruction (Imel).
Factors Influencing Distance Education Use in Education and Industry
Goral (2001) has identified some of the advantages of distance education in a K12 environment. Distance education provides an attractive alternative for school systems
that are not able to hire enough teachers to teach specialty courses that students want.
Distance education can provide opportunities for students to learn who are not
comfortable in a traditional environment. For example, students who have speech
difficulties are often more confident in online courses (Goral).
Online courses provide an attractive alternative to non-traditional students. These
students do not have the time to devote to traditional learning environments (Mattes,
Nanney, & Coussons-Read, 2003; Zolkos, 1999). The flexibility of the Internet provides
an attractive alternative to the traditional classroom. Further, Zolkos reported the
majority of online students, (n = 100) found the courses to be a positive experience.
Factors Influencing Distance Education Use in the Extension Service
One reason for utilizing distance education in the Cooperative Extension Service
is to reduce cost of delivery. Several states offer distance education training to their
personnel to reduce travel costs for training (Dooley et al., 1999; Muske et al., 2001).
For example, Montana and Oklahoma developed websites to conduct in-service training
16

for family resource management in 1998 (Muske et al.). The primary reason for
delivering this training via the WWW was to reduce costs. In 1996, the Texas
Agricultural Extension Service developed the Food Protection Program to train its
educators to provide programs for food safety certification. Texas has over 100
interactive video sites. This training was conducted through interactive video in order to
“receive the required training without excessive costs in travel and time” (Dooley et al.,
p. 2).
In 2000, Ohio State University Extension Service conducted a needs assessment
to determine “factors impacting personnel participation in in-service opportunities,” “to
identify barriers coordinators faced in providing professional development and to identify
support needed in this role,” and “to determine both technical subject matter and process
skill development needs of program and support personnel” (Conklin, Hook, Kelbaugh,
& Nieto, 2002, p. 2). Of over 1400 Extension employees surveyed, 305 responded. The
researchers found that the five primary reasons that participation in in-service training
was limited were: “difficulty in taking time from job, scheduling conflicts, lack of inservice relevant to job, too far to travel to in-services, and too much time on the road”
(Conklin et al., p. 3). The researchers also found that while trainers were using face-toface training, which is the most preferred method by the users, they were under-utilizing
other methods of training that the employees preferred. For example, interactive video
was only used by 5% of trainers but was preferred by 54% of users. Also, web-based
training was only used by 12% of trainers but was preferred by 69% of users (Conklin et
al.).
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Effectiveness of Distance Education
While there are many reasons to use distance education, the question often arises;
is distance education better than or even as good as, traditional, or face-to-face,
instruction? The literature in this area is mixed. Imel (1998) pointed out that each
method has its advantages. For example, traditional education provides for nonverbal
communication that enhances the educational experience in the classroom. It is
impossible to provide an outlet for this nonverbal communication in an online
environment. Imel also suggested that distance education students must have a different
skill set from their traditional instruction counterparts. For example, distance education
students must be able to work independently and manage their time. Distance education
students must also be able to remain focused (Imel).
Effectiveness of Face-to-Face Instruction for Computer Instruction
Traditionally, computer instruction has taken the form of the demonstration
method of instruction (Kalman & Ellis, 2004). In most computer applications
classrooms, “the instructor demonstrates how to perform a task step-by-step followed by
the students practicing the behavior” (Kalman & Ellis, p. 321). While the method is
effective in teaching the skills, often students are frustrated with this type of process.
Students who are more advanced believe that the pace of the course is too slow while
students who are novices find the pace of the instruction too fast (Kalman & Ellis, 2004).
Hadley (2002) advocated the use of a pedagogy sequence for teaching technology.
This systematic process includes classroom demonstrations coupled with group
investigation, interactive handouts, and skill and terminology assessments. An unknown
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number of students were “asked to rate their feelings concerning computer experiences”
at the beginning and end of an introductory computer education course (Hadley, p. 22).
The students reported a 94% positive change at the end of the course as a result of the
instruction (Hadley).
Effectiveness Based on Performance
Petracchi and Patchner (2001) conducted a study to examine the effectiveness of
distance learning. The study was based on a graduate level social work research methods
course. The study involved a group of students who received the class in the traditional
classroom environment and a group of students who received instruction through
interactive video. The course was taught twice over a period of two years during which
the data were collected and analyzed. The researchers concluded that there was no
statistically significant difference in the grades of the students who received traditional
instruction versus the students who received interactive video instruction.
Faux and Black-Hughes (2000) conducted a study to test the Internet as an
effective method for instructional delivery. Three social work history classes were
observed using a convenience sample where each section was assigned a method of
instruction. The first group’s method of delivery was traditional classroom instruction.
The second group had Internet only instruction. The third group had a combination of
Internet and traditional instruction. All three groups were given a pretest and posttest to
assess the effectiveness of the teaching methods. The traditional group showed the
greatest statistically significant increase in the scores between the pre and posttests. The
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authors concluded that Internet delivery might not be an effective teaching method for
social work courses.
Brown and Liedholm’s study (as cited in Carnevale, 2002) was conducted at
Michigan State University. The study focused on an undergraduate microeconomics
course. The study consisted of 89 students enrolled in an internet microeconomics course
and 363 students enrolled in a traditional microeconomics course. The students self
selected into the type of course in which they were enrolled. The researchers found that
the students who were enrolled in the Internet based course did not score as high as the
students enrolled in the traditional course.
Dominguez and Ridley (2001) have suggested the focus of distance education
research should not be solely focused on student performance in one course as a basis for
the course’s effectiveness. Rather, a student’s performance in future courses should also
be evaluated as a basis of the effectiveness of a distance-learning course. In other words,
how well did the distance course prepare the students for future courses? The authors
conducted a study of students enrolled in lower level courses that served as prerequisites
for future courses and followed the students through the completion of their higher-level
courses. The researchers found that there was no statistically significant difference in the
final outcomes of the traditional course grades versus the online course grades. However
upon further analysis on “the possible interaction between course type (Management and
non-Management) and the relative success of online versus traditional pre-requisites,”
there was a statistically significant difference among the different types of courses’
effectiveness (Dominguez & Ridley, p. 18). The authors suggested that this could be
caused by the fact that some courses do not convert well to the online format.
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Factors Influencing Effectiveness
Numerous studies have examined other factors that may influence the
effectiveness of distance education courses versus traditional courses (Bloom 1999;
Carter, 2001; Kramer & Bernhardt, 1999; Lockee, Moore, & Moore, 1999; Nelson, 2000;
Norman, 2000; Scheponik 1999; Van Dusen 1997; Webster & Hackley, 1997). For
example, part of the problem of the effectiveness of the technology could be caused by
the fact that few teachers have been trained in the use of the technology. Norman (2000)
described many of the obstacles facing educators in the use of technology. Based on a
study conducted by the U. S. Department of Education, only 20% of teachers reported
being prepared to integrate technology in the classroom. Norman (2000) further
suggested that it is imperative for professional development courses to be available for
teachers to show them how to utilize the technology available effectively in the
classroom.
Nelson (2000) questioned the government’s goal of connecting all of the
classrooms in the United States to the Internet. Nelson (2000) also argued that many
teachers lack the required training in the use of the technology to maintain a classroom
which contains internet connected computers. He pointed out that teaching the students
to be dependent on the computer might not be in the students’ best interest due to the
belief that the Internet does not promote critical thinking skills.
Some teachers are not willing to utilize interactive technology because of the
problems that are often associated with it. For example, Scheponik (1999) noted the
problems that arise through the use of technology as a method of course delivery. If there
is a problem with the equipment, it interferes with the course delivery. Often, the teacher
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is thrust into the role of technology troubleshooter. Also, teachers of non-traditional
students must teach the students basic computer skills in addition to the normal
coursework so the student can effectively participate in the class. Finally, teachers who
are already pressed for time must keep up with the rapidly changing world of the
technology.
Kramer and Bernhardt (1999) studied the effectiveness of Web-based assignments
in a technical communications course. The study participants consisted of 37 students
enrolled in two sections of a technical writing course. The students used a website called
Glyph to practice their technical writing in an online environment. The students were
then asked to complete a questionnaire with a Likert-scale design on their opinions of the
effectiveness of the Internet as an educational tool. The authors found that students rated
the tool highly. Findings in the study also showed that Glyph was a useful tool for Webbased assignments in technical communications courses.
Carter (2001) conducted a study to assess the attitudes of adult learners for
interactive video education. The study consisted of 190 participants 25 years of age or
older who were enrolled in interactive video courses offered at the various campuses of
the Mississippi Gulf Coast Community College system. The participants consisted of
three groups, those that were taking the course at the originating site, those that were
receiving the course through distance, and those that received a course on a Mississippi
Gulf Coast Community College campus that originated from another site. Group one had
an 85.1% positive rating for the design of the course, Group two had a 73.5% positive
score, and Group three had a 62.3% positive score. It is important to note that Group
three had a lower score than the other two groups based on their belief in the instructor’s
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ability to conduct an interactive learning class which could have explained some of the
differences in Group three’s effectiveness ratings.
Webster and Hackley (1997) hypothesized that “reliability, quality, and medium
richness” (p. 1284) were the most important factors in determining whether or not
students were pleased with their distance learning experience. The researchers also
predicted that students would be happier with traditional instruction versus distance
instruction. Finally, the researchers predicted that students who were taught by
instructors who were able to positively interact with the technology would have a more
enjoyable experience in the distance course. During the course of their study, 29 courses
in a variety of disciplines (accounting, chemistry, computer science, engineering,
mathematics, physics, political science, and sociology) were evaluated during a twosemester period. Of the students who participated in the courses, 247 returned
questionnaires. The researchers found that there was a statistically significant
relationship between technology reliability and student enjoyment levels. The
researchers also found that technology quality was positively related to student attitudes
towards distance education, and that students believed that traditional instruction was
preferable to distance instruction. Finally, the researchers found that students who were
enrolled in courses with instructors who were observed to not be as comfortable with the
technology were more likely to have more negative attitudes towards distance education.
Lockee et al. (1999) suggested that image quality can greatly affect the
effectiveness of distance education. Images are often used in education to explain
concepts. In courses that are taught strictly via the World Wide Web, images can be vital
when attempting to clarify concepts and present materials. However, due to bandwidth
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constraints, images or moving images can be frustrating for a user. If images or movies
take a large amount of time to download or are of poor quality, they may affect the
students’ perceptions about the effectiveness of a distance education course. Lockee et
al. (1999) suggested that images should be utilized in distance education environments,
but that bandwidth constraints should be taken into account when designing images and
movies for use.
Van Dusen (1997) argued that perhaps the area in which traditional instruction
and distance education differed the most dealt with interaction. In a traditional
classroom, there is a high level of instructor-student and student-student interaction.
While most traditional classrooms still rely on lecture-based format with little interaction,
the potential for interaction in a traditional environment is evident. In a distance
education environment, the interaction must be built into the course. The distance
education technology supports group learning and interaction but instructors must utilize
it.
Bloom (1999) provided an overview of current literature on the effectiveness of
distance education. He concluded that the literature is not conclusive on the effectiveness
of distance education. Bloom noted that the research does suggest support for several
conclusions. For example, when computers are used for drill and practice instruction,
students show a marked decline in test scores. Bloom pointed out in one recent study,
which examined the relationship between use of computers and achievement in math,
students showed a 59% decline in test scores for eighth graders who used computer based
drill and practice instruction. Bloom also argued that expensive integrated learning
systems are not producing evidence of student achievement. Most of the technology
24

currently in schools is not heavily utilized due to lack of teacher training and buy-in.
Finally, Bloom concluded that when the cost effectiveness of technology-based
instruction was compared to other methods, only peer tutoring was found to be costeffective.
Effectiveness Research in Extension
Now that the Cooperative Extension Service is beginning to develop courses
utilizing distance education as a delivery mode, research is being conducted to examine
the effectiveness of these courses. For example, a three-week in-service training course
was offered to Extension agents in North Carolina, South Carolina, Georgia and Alabama
on cotton fertility management via the World Wide Web (Lippert & Plank, 1999). One
hundred-eight county agents and eight specialists participated in the course. At the
conclusion of the training, the agents answered a questionnaire on their views of the
effectiveness of the training. Almost all of the agents agreed that the training was useful
and effective via the Internet. While the agents did not believe that the Internet was as
effective as face-to-face training, they liked the flexibility of the medium (Lippert &
Plank, 1999).
Lippert et al. (1998) conducted a study based on a two-week in-service training
course for Extension agents in South Carolina and Georgia on Land Application of
Animal Waste. The main purpose of this study was to determine if the Internet could be
used effectively to deliver training to Extension personnel. Twenty-two agents and ten
specialists participated in the course. At the conclusion of the course, the agents were
asked to complete a questionnaire. The results of the questionnaire found that the
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majority of the agents believed that the online instruction was an effective method of
conducting in-service training. All of the agents who responded to the survey would
recommend Internet training for future in-service training. Finally, all of the agents who
completed the survey were willing to take another Internet based in-service training
course.
Muske et al. (2001) conducted a follow up study to the Lippert et al. (1998) study.
The purpose of the new study was to determine if the World Wide Web provided an
“effective learning experience for in-service training,” if “Extension educators would use
a Web training site for ongoing support and reinforcement,” and if the website would be
“useful to the general public” (Muske et al., 2001, p. 2). During the course of three inservice training sessions, 55 Extension employees received the training. Of the 55
employees, 21 responded to the survey as well as 3 people from the general public. The
study supported the findings of Lippert et al. (1998). The respondents concluded that the
online training method was effective. Finally, over 90% of the respondents planned to
use the site for future reference (Muske et al., 2001).
In 1996, the Texas Agricultural Extension Service developed the Food Protection
Program to train its educators to provide programs for food safety certification. Eightynine educators participated in the conference. The conference was only conducted via
interactive video. While most studies’ participants indicate that face-to-face training is
preferable, in this study 71.9% of the respondents felt that the interactive video session
was as effective as a face-to-face session. Also, at the end of the session 96.6 % of the
respondents rated their knowledge of the subject matter as either knowledgeable or very
knowledgeable (Dooley et al., 1999).
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In 2001, the Mississippi State University Extension Service, via interactive video,
offered a Timber Tax Fundamentals short course. Traditionally, these courses were
offered as a face-to-face session. Of the 310 participants in the course, 195 had
participated in previous face-to-face sessions. The participants in the course who had
previously attended a face-to-face session were asked to complete an evaluation form on
various aspects of the course. The study found that the participants favored the face-toface format of instruction. However, 95% of the respondents did state that they would
attend another interactive video short course in the future because of the convenience of
the format. Most of the complaints by the respondents in regard to the format dealt with
frustration over technical issues with the course (Londo & Gaddis, 2003).
Costs of Distance Education
Distance education is often viewed as a cost-effective measure of providing
educational opportunities for more students. However, there are many hidden costs
associated with distance education. For example, equipment costs, maintenance costs,
personnel costs, software costs, and increased instructor development and support time
are all factors that must be considered when calculating the costs of distance education.
Factors Contributing to the Cost of Distance Education
Often administrators make the mistake in assuming that the cost of distance
education includes only the purchase price of the equipment. There are many factors that
influence the cost of distance education. For example, once the equipment is purchased,
there is the continuing cost of operating, maintaining, and upgrading the equipment. One
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estimate is that these continued costs for equipment alone can be as much as ten times the
purchase price of the equipment (Van Dusen, 2000).
Santovec (2005) suggested that it is important for universities to understand what
they are measuring in order to calculate the costs of distance education versus face-toface instruction. For example, in addition to the costs of equipment, learning
management system costs are another factor. In order to host online courses, a learning
management system should be in place. The learning management system provides an
online environment for the virtual classroom. WebCT™ and Blackboard are the two
most popular learning management systems. However, universities must calculate the
purchase price of learning management systems, hosting costs, maintenance, training, and
support costs of the learning management system into their overall calculation of the
costs of distance education (Santovec, 2005).
Another cost of distance education is the course development and implementation
cost. When calculating the cost of distance education, it is important to include the
increased cost of course development and implementation. Van Dusen (2000) estimated
that one-hour of instruction on the WWW requires, on average, 18 hours of a faculty
member’s time for development. In addition to course development costs, course
implementation and support costs must be considered in the distance education
environment. For example, in a distance education environment, faculty members are
required to not only provide time for all of the functions of a face-to-face class, but also
may include time devoted to discussion boards, chat rooms, and emails (Santovec, 2005).
The increase in faculty time needed to develop and implement a distance
education course can greatly affect the cost of courses in a distance environment. In a
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study conducted by Kansas State University, an undergraduate Farm and Ranch
Management course was adapted for distance education (Burton, 1998). The researcher
found that while total faculty time in hours was greater for the face-to-face course on
campus, the faculty time to student ratio was lower for the face-to-face course. The
distance course required almost three times the amount of faculty time per student than
the face-to-face course.
Costs of Distance Education versus Effectiveness of Distance Education
When determining whether or not distance education is a viable alternative for
face-to-face education, the question must be asked: do the benefits of distance education
justify the high cost of development? For example, to create a highly interactive online
course a large investment of time is required on the part of the faculty member.
However, is this time investment necessary?
Ng (2000) argued that measuring the cost and effectiveness of distance education
courses is difficult. One must first determine how costs are to be measured. For
example, which factors are going to be taken into account when determining costs and
who pays the costs? Also, some measure of effectiveness must be determined. Ehrmann
(2002) concluded that in order to study the effectiveness or benefits of distance courses
one must determine what constitutes effectiveness. If the instructor wishes to find out if
the course added educational value then the course must require a pretest as well as a
posttest.
Buzhardt and Semb (2005) conducted a study to examine if the use of computer
graded online study guides reduced the costs of a course when measured based on
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instructor time. The study examined students enrolled in six different sections of an
undergraduate child psychology course taught at the University of Kansas. This study
looked at the use of computer graded online study guides versus teacher graded study
guides. The computer graded online study guides required no instructor time to grade
whereas the teacher graded study guides for all of the chapters for the entire semester
took an average of 14.3 hours to grade (n = 64). The study found no statistically
significant difference in exam scores between the two groups (Buzhardt & Semb, 2005).
Several studies (Futris et al., 2004; Muske et al., 2001) have been conducted by
various state Cooperative Extension Services to determine the cost versus effectiveness
of distance education. However, these studies looked primarily at the travel savings of
distance education. Cecil and Felts (2002) concluded that while distance education did
save time and money on travel nothing truly is superior to face-to-face instruction. Also,
some courses may not be suitable to a distance education environment (Cecil & Felts).
Further, a large amount of time is required to develop online courses. Muske et al.
(2001) argued that a large investment of time was required to develop the online course.
In that particular study, it took two state specialists and one county educator
approximately 160 hours to develop the course.
Summary
While distance education has existed in various forms for over one hundred years
(Banas & Emory, 1998; Imel 1998; Sumner 2000), today, the use of distance education
has become more widespread. Universities and businesses are using distance education
to conduct training in order to reduce costs and loss of time for travel (Dooley et al.,
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1999; Kelsey & Mincemoyer, 2001). The Cooperative Extension Service is no
exception. The Mississippi State University Extension Service has begun to offer
training via distance education for computer application training.
While various studies (Carnevale, 2002; Faux & Black-Hughes 2000; Imel, 1998;
Petracchi & Patchner 2001;) have been conducted to determine the effectiveness of
distance education, little or no research has been conducted to determine the effectiveness
of distance education training for computer application training. Research must be
conducted to determine if a distance education environment is appropriate for computer
application training.
Further, several studies have examined the cost of distance education (Burton,
1998; Buzhardt & Semb, 2005; Ng, 2000; Santovec, 2005; Van Dusen, 2000). However,
most of these studies focused on startup and maintenance costs for the distance education
equipment. The studies, which have been conducted in the Cooperative Extension
Service environment, have focused on saved travel costs (Futris et al., 2004; Muske et al.
2001). Few studies have focused on the cost of course development and implantation in
the distance education environment (Muske et al., 2001). However, once the distance
education infrastructure is in place, as it is at most universities, it is important to
determine the course development and implementation costs. According to Muske et al.
(2001) it takes a considerable amount of time to develop and implement courses in an
online environment. However, a scarcity of research has been conducted to see if this
type of environment is effective for computer application training.
This study will add to the current research in order to determine if various
distance education environments are effective for course delivery in computer application
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courses. Further, the study will determine if the amount of time required to develop and
implement online courses is worth the units of effectiveness gained, if any. Finally, the
study will be of value to the Mississippi State University Extension Service in
determining if further investment in conducting computer application software instruction
via distance education is advisable.
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CHAPTER III
METHODOLOGY

The primary purpose of this study was to determine if a distance education
environment would be suitable for conducting a training course for a computer
application. The course was taught in a face-to-face format, an interactive video format,
a minimally interactive online format utilizing the WebCT™ learning management
system, and a highly interactive and multimedia rich online format utilizing the
WebCT™ learning management system with teacher-student and student-student
interaction utilizing chat rooms and discussion boards enhanced with multimedia using
Macromedia Captivate produced narrated screen captures. The secondary purpose of this
study was to determine if the increased cost of development of a highly interactive and
multimedia rich online format was justified based on student performance. This chapter
describes the research design, variables of the study, population and sample,
instrumentation, data collection, and data analysis that were used in this study.
Research Design
This study was conducted using a quasi-experimental pretest-posttest
nonequivalent control group design. This design was a quasi-experimental design in
which intact groups were randomly assigned to treatments where possible (Campbell &
Stanley, 1963). The participants in this study self-selected their method of instruction.
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The online participants were randomly assigned to either the minimally
interactive or the highly interactive and multimedia rich treatment groups.
Gay and Airasian (2000) concluded that quasi-experimental designs are
appropriate when “it is just not possible to randomly assign individual participants to
groups” (p. 394). It was not possible to randomly assign all of the participants in this
study due to the fact that the participants were not in the same location but were in fact
spread across the 82 counties of the state of Mississippi. Further, the pretest scores were
used to calculate a change score based on posttest minus the pretest scores in order to
reduce the possibility that a statistically significant difference in test scores by
instructional method was caused by prior knowledge of the content. Figure 1 illustrates
the pretest-posttest design with nonequivalent groups.
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O1

X1

O2

Treatment:
Control Group
Face-to-Face instruction
--------------------------------------------------------------------------------------------------O1
X2
O2
Treatment:
Interactive Video
--------------------------------------------------------------------------------------------------O1
X3
O2
Treatment:
Minimally Interactive
Online
--------------------------------------------------------------------------------------------------O1
X4
O2
Treatment:
Highly Interactive and
Multimedia Rich
Online
The symbols mean:
O1 (All groups are given a pretest.)
X (The experimental group is given the experimental treatment.)
--- (The broken line indicates that the experimental and control groups were not
formed randomly).
O2 (All groups are given a posttest that measures the dependent variable).
Figure 1. Pretest-Posttest Design with Nonequivalent Groups.
Note: From Applying Educational Research: A Practical Guide (Rev. ed.), (p. 259), by
Gall, J. P., Gall, M. D., & Borg, W. R., 2005, Boston, MA: Pearson Education, Inc.
Adapted by the researcher.
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Variables of the Study
The variables in this study were:
1. For the first research question, does the method of instruction have an impact
on student achievement during a training course on a computer application;
the independent variable was the method of instruction: face-to-face,
interactive video, minimally interactive online, or highly interactive and
multimedia rich online. The dependent variable was the calculated change in
score when subtracting the pretest score from the posttest score.
2. For the second research question, do highly interactive multimedia-rich online
courses produce enough of an increase in student achievement to justify their
cost of development; the independent variable was the method of instruction:
face-to-face, interactive video, minimally interactive online, or highly
interactive and multimedia rich online. The dependent variable was the cost
of course development and delivery per unit of achievement gained for the
various methods of instruction.
Population and Sample
The participants in this study were students in the Introduction to Microsoft Excel
2007 course offered to the employees of the Mississippi State University Extension
Service (MSUES). This course was used because Microsoft Excel is a program widely
utilized by employees of MSUES and due to the changes in the 2007 version of Excel,
widespread training on the computer software application was necessary. The sample
included 97 county agents, program associates, area agents, and secretaries from all 82
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counties of Mississippi from a total population of 649 employees who receive 50% or
more of their funding provided by MSUES. The population information was provided by
the Computer Application Services Department’s employee database. The face-to-face
group consisted of 27 participants, the interactive video group consisted of 25
participants, the minimally interactive online group consisted of 25 participants, and the
highly interactive and multimedia rich group consisted of 20 participants.
The sample was a convenience sample because the participants were not
randomly assigned to treatment groups but consisted of intact groups. The participants
were not randomly assigned to all treatment groups because the instructor had no control
over which method of instruction the students elected to use to obtain the training.
Further, the face-to-face participants were limited by geography. However, the
participants who chose to take the course in an online environment were randomly
assigned to treatment. Using a table of random numbers, the online participants were
randomly assigned to either the minimally interactive online environment or the highly
interactive and multimedia rich online environment. The author of this dissertation
taught all sessions of the course.
There is a concern that the pretest-posttest design with nonequivalent groups is
not truly representative of the population. Further, the appropriateness of a use of a
convenience sample is often debated (Gall, Gall, & Borg, 2005; Gay & Airasian, 2000).
However, the pretest-posttest design with nonequivalent groups can be successfully
utilized if various sampling requirements are met. For example, the pretest-posttest
design with nonequivalent groups research design is more robust if every effort is made
to ensure each treatment group is as similar as possible. For the purpose of this study, the
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pretest score based on the instructional objectives of the course was used to determine if
the groups were equivalent initially on the pretest variable.
Gall et al. (2005) concluded that while using a quasi-experimental nonequivalent
control group design, the researcher must “attempt to draw their experimental and control
groups from very similar classrooms” (p. 259). The participants in this study were
members of the Mississippi State University Extension Service who were only separated
through geography. Also, Borg and Gall (1971) pointed out that the researcher can
further attempt to make this design robust by “randomly assigning students in a
classroom to groups” (p. 393). While the face-to-face and interactive video participants
in this study were not randomly assigned, the online participants were randomly assigned
to treatment. Next, the researcher reported “as much descriptive data as possible” (Gall
et al., p. 259) via the demographic survey to depict the similarity of the groups. Gall et
al. (2005), proposed that “if the treatment and control groups are demonstrated to be
similar, results of a pretest-posttest design with nonequivalent groups can be given nearly
as much weight as the results of a truly experimental design” (p. 259).
Instrumentation
The instruments used in this study included a pretest, a posttest and a
demographic instrument. The pretest and posttest consisted of ten multiple choice and
short answer questions on the use of the new version of Excel in the recently released
Microsoft Office 2007 office suite. The demographic instrument consisted of seven
items related to the students’ personal characteristics, i.e. gender, ethnicity, etc. The
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instruments were administered during the course of instruction. All instruments were
developed by the researcher.
Pretest and Posttest Instrument
The pretest and posttest instrument consisted of ten multiple choice and short
answer questions that were based on the learning objectives for the course. For the
pretest, refer to Appendix B, for the posttest, refer to Appendix C. The participants were
asked multiple choice questions based on basic skills covered in the course. The
participants were also asked short answer application questions that required them to
synthesize what they have learned in order to produce a spreadsheet consisting of basic
calculations and utilizing Microsoft Excel 2007’s formatting features. The researcher,
who also served as the instructor for the course, designed the pretest and posttest. Each
question counted 10 points for a maximum score of 100 points.
Table 3.1
Learning Objectives
The students will learn the new layout and features of Excel 2007.
The students will create, save, open, and close workbooks.
The students will identify the new Excel file format and how to save a workbook in a
format compatible with previous versions of Excel
The students will learn how to use common formulas and the new Function AutoComplete
feature in Excel 2007.
The students will learn how to apply formatting specifically using the new formatting
features in Excel 2007.
The students will learn how to use the new sorting features in Excel 2007.
The students will learn how to define page layouts in order to print workbooks.
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Demographic Instrument
The demographic instrument was used to identify personal characteristics that
may have an impact on the participants’ performance in the course, (See Appendix A).
The demographic instrument consisted of seven multiple choice and short answer
questions. The participants were asked to provide their age, gender, and ethnicity. The
participants were also asked their number of years employed with the Mississippi State
University Extension Service and their previous experience with distance education
courses. Finally, the participants were asked to provide their perceived level of
confidence using Microsoft Office Excel 2007 and how often they used the software.
Reliability and Validity
In order to estimate reliability of the scores a Cronbach’s alpha was calculated to
examine the internal consistency of the pretest/posttest instruments. The pretest
instrument had an alpha of .7 and the posttest had an alpha of 1.0. Nunnally (1978) stated
that a satisfactory level of reliability is determined by “how a measure is being used” and
that for most purposes of basic research “reliabilities of .70 or higher will suffice” (p.
245).
In order to determine content and face validity, two participants from each treatment
group were interviewed by the researcher to determine where problems or inconstancies
in either the instruction or instruments, if any, were detected. Finally, the two Computer
Specialists with the Mississippi State University Extension Service who teach similar
courses were consulted to provide input on the instruments being used in the study in
order to assure content validity.
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Pilot Study
A pilot study was also conducted to help ensure instrument reliability and
validity. Gay and Airasian (2000) described a pilot study as “a dress rehearsal” in which
the “the research plan can be field tested” on “a small scale” (2000, p. 111). Twenty
members of the total sample of 649 employees who were defined as employees with 50%
or more of their funding provided by MSUES were chosen to participate in the pilot.
Participation in the pilot study was strictly voluntary. However, participants were asked
to participate in the pilot study based on their knowledge of Microsoft Office Excel 2007
and their familiarity of the objectives of the course.
The pilot study participants followed the same description of treatment as those
who participated in the proposed research study. The face-to-face and interactive video
participants were not randomly assigned to treatment due to the reasons discussed earlier;
the online participants were randomly assigned to treatment using a table of random
numbers. At the conclusion of the pilot study, two of the participants were interviewed to
discuss any inconsistencies and items in need of clarification. At the conclusion of the
pilot study, it was found that the instructions on how to submit the application portion of
the quiz for the online methods of instruction were confusing. The researcher made
adjustments to the submission instructions with the input of the participants who were
interviewed. No other modifications to the study or instruments were made.
Data Collection
Prior to the study being conducted, the researcher obtained written permission
from the Director of the Mississippi State University Extension Service, Dr. Vance
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Watson and Dr. R. Dan Brook – Head of Computer Applications and Services. Approval
to conduct the research of both the pilot and the proposed research study was also
obtained from the Mississippi State University Institutional Review Board (IRB). Letters
of consent to participate in the research were given to the participants in class for the
face-to-face and interactive video participants, or submitted electronically for the online
participants. The researcher explained to the participants in all instructional groups that
participation in the study was strictly voluntary and that all information would be kept
confidential. A code number was used on the instruments only to match instruments and
that no names were collected. Only participants from whom consent was obtained were
included in the study.
Description of Treatment
The instructional methods used in this study were: face-to-face, interactive video,
an online environment utilizing the WebCT™ learning management system with
minimum interaction and no multimedia enrichment, and an online environment utilizing
the WebCT™ learning management system with teacher-student and student-student
interaction enhanced with multimedia rich elements using Macromedia Captivate
produced narrated screen captures. The treatment groups and the control group consisted
of intact groups with the exception that the two online groups were randomly assigned to
their treatment using a table of random numbers. Due to travel restrictions, the face-toface group was comprised of county agents, area agents, program associates, and
secretaries from the Northeastern counties of Mississippi. All of the computers that were
used for all methods of instruction had the same standard software, operating system, and
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compatible hardware. All computers used for the online instructional environments had
access to high level bandwidth. Therefore, technology inadequacy was not a factor in
this research. The pretest, posttest, and demographic instruments used in this study took
approximately thirty minutes combined to complete. Finally, each participant was given
a unique number that was used to match responses on all of the instruments. No names
of the participants were collected on the instruments so that anonymity was insured.
Control Group – Face-to-Face Instruction
The traditional, or face-to-face, training session took place at the Bost Extension
Building on the campus of Mississippi State University. The traditional class served as
the control group for the experiment. At the beginning of the class, the instructor
explained the details of the study. The participants were assured that any data collected
would remain anonymous. The participants were asked to sign the consent document if
they agreed to participate in the research. Next, the participants were administered the
pretest and the demographic instrument. The pretest and demographic instrument had a
test code number so that the participants’ scores could be matched with their posttest
scores. No names were collected.
After the administration of the pretest, the researcher, who also served as the
instructor for all sessions, taught the class. The course objectives listed in Table 3.1 were
clearly delineated at the beginning of the lesson. Each participant had access to a
computer. The session was taught using the following format: First, the instructor
demonstrated a series of steps to utilize various features of Microsoft Excel 2007 using a
computer and LCD projector for viewing by the students. Second, the students used their
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computers to produce the same results. Finally, questions about the series of steps were
entertained before proceeding to the next objective. Once all objectives had been
covered, the students were administered the posttest. Total time for the course including
the administration of the instruments was three hours.
Experimental Group – Interactive Video Instruction
The interactive video session was taught using the Mississippi State University
Extension Service’s interactive video network. The participants in this group took the
course via interactive video in their respective county offices. The instructional format of
the course was identical to the face-to-face course, with the exception that the participants
were separated by geography. The informed consent forms, demographic instrument, and
pretest were emailed to the participants. They were required to print these instruments
out and fax them back to the instructor prior to the session. The posttest was emailed to
the participants immediately following the end of the class session. The participants
faxed the completed posttest to the instructor at the end of the class. Also, like the faceto-face group, total time for the course was three hours.
Experimental Group – Minimally Interactive Online Instruction
The online groups took the course via WebCT™. The minimally interactive
online format group’s course was designed using websites with text and images
describing the steps used to produce results in Microsoft Excel 2007. WebCT™ was
used as the primary means for instructional delivery. Before the course began, the
participants were required to electronically sign to elect or to decline participation in the
study. Then the pretest and the demographic instrument were administered using the quiz
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feature in WebCT™. The pretest questions were identical to the pretest in the face-toface and interactive video sessions.
For the minimally interactive online format group, the only interaction that was
available between the students and the instructor was through the use of email. The
course content was delivered in 4 modules delivered in WebCT™. Upon completion of
the course modules, the posttest was administered using the WebCT™ quiz feature.
Again, all instruments were coded to enable matching of instruments while insuring
confidentiality of the participants. The material was based on 3 hours of instruction;
however, the participants were allowed up to 5 days to complete the course in which they
were able to complete the modules at their own pace.
Experimental Group – Highly Interactive and Multimedia Rich Online Instruction
The highly interactive and multimedia rich online format group’s course was
administered identically to the minimally interactive online format group. The
instruments were also administered in the same manner as the minimally interactive
online instruction group. The highly interactive and multimedia rich online format
group’s course consisted of websites with text and images. However, narrated screen
captures demonstrating the steps to utilize the various features of Microsoft Excel 2007
being discussed were produced using Macromedia Captivate.
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Digitized video was also utilized. The use of the narrated screen captures and
digitized video make the online experience more like a face-to-face classroom. The
highly interactive and multimedia rich online format group was also much more
interactive. For example, in addition to email, discussion boards and chat rooms were
utilized to facilitate student-teacher and student-student interaction. Like the minimally
interactive online group, the instructional material was based on 3 hours of instruction;
however, the participants were allowed up to 5 days to complete the course in which they
were able to complete the modules at their own pace.
Cost of Course Development and Implementation
The researcher measured the cost of course development and implementation for
the various methods of instruction based on the amount of time that was required for the
instructor to design and deliver each course. A calculation of cost per course was made
based on the hourly salary of the instructor times the amount of time involved designing
and delivering the course.
Data Analysis
The data for this study were analyzed using the Statistical Package for the Social
Sciences (SPSS) version 13. The following questions are stated for the purposes of
statistical description and analysis:
1. Does the method of instruction have an impact on student achievement during
a training course on a computer application?
2. Do highly interactive multimedia-rich online courses produce enough of an
increase in student achievement to justify their cost of development?
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To analyze the first research question, the independent variable was the method of
instruction: face-to-face, interactive video, minimally interactive online or highly
interactive and multimedia rich online. The dependent variable was the change scores
which were calculated based on the posttest scores minus the pretest scores. An Analysis
of Variance (ANOVA) was used to determine if there was a statistically significant
difference in change scores by instructional method. The change scores were utilized in
order to determine if whether prior knowledge of the content effected results of the
analysis.
Descriptive statistics were calculated on all demographic variables collected on
the demographic instrument to determine the frequency of each group. Further, a
Pearson correlation coefficient was calculated on each demographic measure in order to
determine if each demographic variable was correlated with the dependant variable
change scores. Also, based on the sample size (n = 97), four treatment groups, and an
alpha level of .05, the effect size was .50, which is considered a large effect size by
Cohen (1977). For the purposes of this research p values less than .05 were considered
statistically significantly different a priori. Finally, the beta level of this study was .20,
thus an acceptable power level for this study was .80. The final calculated statistical
power for this study was .989 indicating that the study had adequate statistical power.
To analyze the second research question, the independent variable was the method
of instruction: face-to-face, interactive video, minimally interactive online or highly
interactive and multimedia rich online. The dependent variable was the cost of course
development and delivery per unit of achievement gained for the various methods of
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instruction. A ratio of the cost of course development and delivery per unit of
achievement gained based on instructional method is reported.
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CHAPTER IV
RESULTS

This study examined various types of distance education formats in order to
determine which formats were suitable for conducting a training course on a computer
application. The study examined if a face-to-face format, interactive video format,
minimally interactive online format or highly interactive and multimedia rich online
format produced similar results in student performance in a training course on a computer
application. The study also examined if the increased cost of development of a highly
interactive and multimedia rich online format was justified based on student achievement
in an online environment.
This study was designed to examine the following research questions:
1. Does the method of instruction have an impact on student achievement
during a training course on a computer application?
2. Do highly interactive multimedia-rich online courses produce enough
of an increase in student achievement to justify the cost of development?
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Demographics
A demographic instrument consisting of seven questions was administered to all
participants in the study. The demographic instrument asked participants to report their
gender, age group, ethnicity, years employed with the Mississippi State University
Extension Service, their previous experience level with distance education courses, their
perceived confidence level using Microsoft Excel 2007, and how often they utilized
Microsoft Excel 2007 in their job.
The majority of the participants in the study were female (82.5%) and were over
38 years of age (77%). In addition, most of the participants in the study were Caucasian
(71%). Sixty-six percent (66%) of the participants in the study had been employed by the
Mississippi State University Extension Service 10 or less years. Furthermore, while 47%
of participants stated that they used Microsoft Excel 2007 either daily or weekly, only
30% reported feeling confident or very confident in their ability to use the software. The
following tables show the frequencies and percentages for all of the self reported
demographic information.
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Table 4.1
Gender of Participants
Treatment
Face-to-Face

Gender
Male
Female

N
8
19

Percent
29.6%
70.4%

Male
Female

4
20

16.7%
83.3%

Male
Female

2
23

8.0%
92.0%

Male
Female

1
18

5.3%
94.7%

Male
Female

15
80

15.5%
82.5%

Interactive Video

Minimally
Interactive Online

Highly Interactive
Online

Total

51

Table 4.2
Age Groups of Participants
Treatment
Face-to-Face

Age Groups

N

Percent

18-27
28-37
38-47
48-57
57+

1
4
4
13
5

3.7%
14.8%
14.8%
48.1%
18.5%

18-27
28-37
38-47
48-57
57+

0
4
4
9
7

0%
16.7%
16.7%
37.5%
29.2%

18-27
28-37
38-47
48-57
57+

2
4
7
9
3

8.0%
16.0%
28.0%
36.0%
12.0%

18-27
28-37
38-47
48-57
57+

1
2
5
6
5

5.3%
10.5%
26.3%
31.6%
26.3%

18-27
28-37
38-47
48-57
57+

4
14
20
37
20

4.1%
14.4%
20.6%
38.1%
20.6%

Interactive Video

Minimally
Interactive Online

Highly Interactive
Online

Total

52

Table 4.3
Ethnicity of Participants
Treatment
Face-to-Face

Ethnicity

N

Percent

Caucasian
African
American
Native American
Other

21
5

77.8%
18.5%

1
0

3.7%
0%

Caucasian
African
American
Native American
Other

18
5

75%
20.8%

0
1

0%
4.2%

Caucasian
African
American
Native American
Other

13
6

76.0%
24.0%

0
0

0%
0%

Caucasian
African
American
Native American
Other

19
6

68.4%
31.6%

0
0

0%
0%

Caucasian
African
American
Native American
Other

71
22

73.2%
22.7%

1
1

1.0%
1.0%

Interactive Video

Minimally
Interactive Online

Highly
Interactive Online

Total

53

Table 4.4
Participants Number of Years Employed with the Mississippi State University Extension
Service
Treatment
Face-to-Face

Years Employed

N

Percent

Less than 1 Year
1-5 Years
6-10 Years
11-15 Years
16-20 Years
21-25 Years
26-30 Years
30 + Years

6
3
7
2
0
3
4
2

22.2%
11.1%
25.9%
7.4%
0%
11.1%
14.8%
7.4%

Less than 1 Year
1-5 Years
6-10 Years
11-15 Years
16-20 Years
21-25 Years
26-30 Years
30 + Years

2
7
5
2
3
3
2

8.3%
29.2%
20.8%
8.3%
12.5%
12.5%
8.3%
0%

Less than 1 Year
1-5 Years
6-10 Years
11-15 Years
16-20 Years
21-25 Years
26-30 Years
30 + Years

7
10
5
2
0
1
0
0

28.0%
40.0%
20.0%
8.0%
0%
4.0%
0%
0%

Interactive Video

Minimally
Interactive Online
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Table 4.4 (continued)
Treatment
Years Employed
Highly
Interactive Online
Less than 1 Year
1-5 Years
6-10 Years
11-15 Years
16-20 Years
21-25 Years
26-30 Years
30 + Years
Total
Less than 1 Year
1-5 Years
6-10 Years
11-15 Years
16-20 Years
21-25 Years
26-30 Years
30 + Years
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N

Percent

2
6
6
1
3
0
1
0

10.5%
31.6%
31.6%
5.3%
15.8%
0%
5.3%
0%

17
26
23
7
6
7
7
2

17.5%
26.8%
23.7%
7.2%
6.2%
7.2%
7.2%
2.1%

Table 4.5
Participants Previous Experience with Distance Learning Courses
Treatment
Face-to-Face

Previous Experience

N

Percent

Very Experienced
Experienced
Somewhat
Experienced
Somewhat
Inexperienced
Inexperienced

1
4
8

3.7%
14.8%
29.6%

5

18.5%

9

33.3%

Very Experienced
Experienced
Somewhat
Experienced
Somewhat
Inexperienced
Inexperienced

1
8
12

4.2%
33.3%
50.0%

1

4.2%

2

8.3%

Very Experienced
Experienced
Somewhat
Experienced
Somewhat
Inexperienced
Inexperienced

1
3
7

4.0%
12.0%
28.0%

4

16.0%

10

40.0%

Very Experienced
Experienced
Somewhat
Experienced
Somewhat
Inexperienced
Inexperienced

0
7
5

0%
36.8%
26.3%

3

15.8%

4

21.1%

Very Experienced
Experienced
Somewhat
Experienced
Somewhat
Inexperienced
Inexperienced

3
22
32

3.1%
22.7%
33.0%

13

13.4%

25

25.8%

Interactive Video

Minimally
Interactive Online

Highly Interactive
Online

Total

56

Table 4.6
Participants Perceived Confidence Level of Use of Microsoft Excel 2007
Treatment
Face-to-Face

Confidence Level

N

Percent

Very Confident
Confident
Neutral
Somewhat
Confident
Not Confident

0
6
3
8

0%
22.2%
11.1%
29.6%

10

37.0%

Very Confident
Confident
Neutral
Somewhat
Confident
Not Confident

0
7
1
9

0%
29.2%
4.2%
37.5%

7

29.2%

Very Confident
Confident
Neutral
Somewhat
Confident
Not Confident

1
7
4
3

4.0%
28.0%
16.0%
12.0%

10

40.0%

Very Confident
Confident
Neutral
Somewhat
Confident
Not Confident

0
9
4
3

0%
47.4%
21.1%
15.8%

3

15.8%

Very Confident
Confident
Neutral
Somewhat
Confident
Not Confident

1
29
12
23

1.0%
29.9%
12.4%
23.7%

30

30.9%

Interactive Video

Minimally
Interactive
Online

Highly
Interactive
Online

Total

57

Table 4.7
Participants Frequency of Usage of Microsoft Excel 2007
Treatment
Face-to-Face

Frequency of Use

N

Percent

Daily
Weekly
Monthly
Never

7
9
8
3

25.9%
33.3%
29.6%
11.1%

Daily
Weekly
Monthly
Never

2
8
11
3

8.3%
33.3%
45.8%
12.5%

Daily
Weekly
Monthly
Never

6
8
8
3

24.4%
32.0%
32.0%
12.0%

Daily
Weekly
Monthly
Never

1
6
8
4

5.3%
31.6%
42.1%
21.1%

Daily
Weekly
Monthly
Never

16
31
35
13

16.5%
32.0%
36.1%
13.4%

Interactive Video

Minimally
Interactive Online

Highly
Interactive Online

Total
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Research Question One
The null hypothesis for the first research question in this study stated:
H0:

There is no statistically significant difference in student achievement based on the
method of instruction during a training course on a computer application.
An analysis of variance (ANOVA) was used to determine if there was a

statistically significant difference in the dependent variable change score using the
method of instruction as the independent variable. Before an ANOVA was used to
analyze the data in this study, the assumptions of the ANOVA technique were analyzed.
The three basic ANOVA assumptions of normality, homogeneity of variance and
impendence of observations were analyzed. The normality assumption that the change
scores for each method of instruction were on a normal distribution was analyzed using
the Shapiro-Wilk test for normality. The results of the analysis found that the change
scores were normal for each of the four treatment conditions: face-to-face instruction,
interactive video instruction, minimally interactive online instruction, and highly
interactive online instruction at the .05 level.
The homogeneity of variance assumption was met based on the Levene
homogeneity of variance test (p = .858). The independence of observations assumption
was met because data was collected individually (subjects were tested individually), and
because subjects, while not randomly assigned for the face-to-face and the interactive
video methods of instruction, were randomly assigned to treatment for the online
methods of instruction.
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Table 4.8
Normality Statistics for Change Scores by Method of Treatment
Treatment
Face-to-Face
Interactive Video
Minimally
Interactive Online
Highly Interactive
Online

M
48.89
38.80
24.00

SD
22.93
22.61
21.02

p
.472
.061
.299

21.5

23.23

.056

The result of an analysis of variance (ANOVA) utilizing the method of instruction
as the independent variable and the calculated change in score when subtracting the
pretest score from the posttest score as the dependent variable resulted in a statistically
significant difference in change scores based on treatment at the .05 level. Therefore, the
null hypothesis: there is no statistically significant difference in student achievement
based on the method of instruction during training on computer applications was rejected
by the researcher. The analysis also indicated that the total effect size was large for both
the minimally interactive online and highly interactive online groups versus the face-toface group and small for the interactive video group versus the face-to-face group.
Table 4.9
Analysis of Variance Results for Research Question One
Source
Treatment
Error

Sum of
Squares
12181.344
46785.667

df
3
93

Mean
Square
4060.448
503.072
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F

Sig.

8.071

<.0001

Partial Eta
Squared
.207

Table 4.10
Effect Size by Method of Treatment versus Control
Treatment
Face-to-Face
Interactive Video
Highly Interactive
Online
Minimally Interactive
Online

M
48.889
38.800
21.500

SD
22.927
22.605
23.232

d
.443
1.187

24.000

21.016

1.131

Due to the rejection of the null hypothesis that there was no statistically
significant difference in student achievement based on the method of instruction during a
training course on a computer application, further analysis was conducted to determine
whether or not statistically significant differences existed between treatment groups.
Based on a Tukey HSD post-hoc test, the face-to-face group had a statistically significant
higher mean that the minimally interactive online instruction group (p < .001). The faceto-face group also had a statistically significant higher mean than the highly interactive
online instruction group (p < .0001). No other statistically significant differences
between groups were found.
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Table 4.11
Post Hoc Test Results for Research Question One
Pretest
Mean
31.48

Face-to-Face
Instruction
Interactive Video 35.60
Instruction
Highly Interactive 50.80
Online
Minimally Interactive 51.50
Online

Posttest
Mean
80.37

Mean
Difference

Standard Error

Sig.

71.20

10.889

6.225

.372

74.80

27.389

6.617

<.0001

73.00

24.889

6.225

.001

Further analysis was conducted to determine if any statistically significant
differences would be found when using change scores as the dependent variable and the
demographic statistics as the independent variable. The data of the two participants who
failed to report demographic information were excluded from this analysis. The only
statistically significant difference found when using change score as the dependent
variable and the demographic statistics as the independent variable was based on gender.
Males had a statistically significantly higher change score mean than females. See Table
4.12 for ANOVA results for demographic statistics.
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Table 4.12
Analysis of Variance Results for Demographic Statistics
Source
Gender
Error
Age Group
Error
Ethnicity
Error
Years
Employed
Error

Sum of
df
Squares
4187.917

Mean
F
Square
1
4187.917

54492.083

93

585.936

3094.846

4

773.711

55585.154

90

617.613

379.616

3

126.539

58300.384

91

640.664

2733.433

7

390.490

55946.567

87

643.064

Previous
Experience
Error

1899.473

4

474.868

56780.527

90

630.895

Confidence

798.188

4

199.547

Error

57881.812

90

643.131

Often

2216.005

3

738.668

Error

56463.995

91

620.483

Sig.
7.147

Partial Eta
Squared
.009
.071

1.253

.295

.053

.198

.898

.006

.607

.748

.047

.753

.559

.032

.310

.870

.014

1.190

.318

.038

Finally, a 4 (method of instruction) x 2 (gender) factorial ANOVA was conducted
using change score as the dependent variable and gender as the independent variable.
Again, the data of the 2 participants who failed to report demographic information were
excluded from this analysis. The 4 (method of instruction) x 2 (gender) factorial
ANOVA indicated that there was a statistically significant difference in method of
instruction. However, no other statistically significant differences were found. See Table
4.13 for the results of the 4 (method of instruction) x 2 (gender) factorial ANOVA.
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Table 4.13
Results of Treatment by Gender ANOVA of Difference Scores
Source
Treatment
Gender
Treatment *
Gender
Error

Sum of
Squares
5246.517
1148.266
929.036

df

43651.402

87 501.740

3
1
3

Mean
Square
1748.839
1148.266
309.679

F

Sig.

Partial Eta
Squared
3.486 .019 .107
2.289 .134 .026
.617 .606 .021

Research Question Two
The second research question in this study was “Do highly interactive
multimedia-rich online courses produce enough of an increase in student achievement to
justify their cost of development?” The independent variable was the method of
instruction: face-to-face, interactive video, minimally interactive online, or highly
interactive and multimedia rich online. The dependent variable was the cost of course
development and delivery per unit of achievement gained for the various methods of
instruction. The cost of development and implementation for each method of instruction
was based on the time to develop and implement each method of instruction multiplied
by the hourly salary of the instructor, $27.69, per hour.
The implementation time for the face-to-face and interactive video methods of
instruction was based on one instance of each course which included instructional time
and additional time required to send and receive materials from the participants. The
calculated implementation time for the online methods of instruction was based on the
time the instructor was logged into the course, conducting assessments, and interacting

64

with students for the duration of the course. Tables 4.14 and 4.15 provide a detailed
analysis of the cost calculations by method of instruction.
Table 4.14
Costs Based on Development and Implementation Time
Method of Instruction

Development
Time
40.25 hours
48.00 hours

Implementation
Time
3.50 hours
4.50 hours

Total
Cost
$1,211.44
$1,453.73

Minimally Interactive
Online

65.50 hours

9.00 hours

$2,062.91

Highly Interactive Online

88.25 hours

15.25 hours

$2,865.92

Face-to-Face
Interactive Video

Table 4.15
Mean Instructional Cost per Mean Unit Gained by Method
Method of
Instruction
Face-to-Face
Interactive Video
Minimally
Interactive Online
Highly Interactive
Online

Pretest
Mean
31.48
35.60
50.80

Posttest
Mean
80.37
71.20
74.80

Mean
Gain
48.89
38.80
24.00

Mean Cost Per Mean
Unit Gained
$24.78
$37.47
$85.95

51.50

73.00

21.50

$133.30
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The primary purpose of this study was to determine if the method of instruction
has an impact on student achievement during training on a computer software
application. The study sought to determine if a face-to-face format, interactive video
format, minimally interactive online format or highly interactive and multimedia rich
online format produced similar results in student performance in a training course for a
computer application. The secondary purpose of this study was to determine if highly
interactive and multimedia rich online courses produce enough of an increase in student
achievement to justify their cost.
The participants in this study consisted of 97 county agents, program associates,
area agents, and secretaries who receive 50% or more of their salary from the Mississippi
State University Extension Service and were enrolled in the Introduction to Microsoft
Excel 2007 course offered by the Mississippi State University Extension Service
Computer Applications Services Department. Of the 95 participants who reported
demographic information, 80 of the participants in the study were female and 15 were
male. Over twenty percent (20.6%) of the participants were over 57 years in age, 38.1%
were in the 48-57 year old category, 20.6% were in the 38-47 year old category, 14.4%
were in the 28-37 year old category, and 4.1% were in the 18-27 year old category. The
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ethnic makeup of the sample consisted of 71 Caucasians, 22 African Americans, 1 Native
American, and 1 other.
Most of the participants in this study had been employed 10 or fewer years with
the Mississippi State University Extension Service. Over seventeen percent (17.5%) had
been employed by MSUES less than 1 year, 26.8% had been employed 1-5 years, 23.7%
6-10 years, 7.2% 11-15 years, 6.2% 16-20 years, 7.2% 21-25 years, 7.2% 26-30 years,
and 2.1% more than 30 years. Finally, while most of the participants reported neutral or
lower confidence levels in using Microsoft Excel 2007 before the instruction (30.9%
described themselves as not confident, 23.7% reporting somewhat confident, 12.4%
reporting neutral confidence, 29.9% confident, and 1% very confident), only 13.4% never
used Microsoft Excel 2007, while 36.1% used Microsoft Excel 2007 monthly, 32% used
Microsoft Excel 2007 weekly, and 16.5% used Microsoft Excel 2007 daily.
Summary and Discussion of the Findings
Two research questions were examined in this study. First, does the method of
instruction have an impact on student achievement during a training course on a
computer application? Secondly, do highly interactive multimedia-rich online courses
produce enough of an increase in student achievement to justify the cost of development?
The results of the examination of each question are explained below.
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Research Question One
Does the method of instruction have an impact on student achievement during a
training course on a computer application? The results of an analysis of variance found
that there was a statistically significant difference in mean change scores based on the
method of treatment at the .05 level. Further analysis was conducted in order to
determine if statistically significant differences existed between treatment groups. A
Tukey-HSD post hoc analysis revealed that the face-to-face instruction group had a
statistically significantly higher difference in the mean change scores for both the
minimally interactive online instruction group and the highly interactive online
instruction group.
Analysis was also conducted to determine if any statistically significant
differences in mean change scores for the treatment groups existed based on the
demographic variables. The results of an analysis of variance found that there was a
statistically significant difference in mean change scores based on the demographic
variable gender. Males had a statistically significantly higher change score mean than
females. Finally, a 4 (method of instruction) x 2 (gender) factorial ANOVA was
conducted. The result of the analysis found a statistically significant difference in the
method of instruction. However, no other statistically significant differences were found.
Several factors may have contributed to the statistically significant difference in
mean change scores based on the method of treatment. One possible explanation of these
results may have been based on the participants’ familiarity of utilizing highly interactive
and multimedia rich online instructional formats. If the participants were not as familiar
with online instruction, they may not have been able to fully utilize the instructional tools
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available to aid their instruction. It would be interesting to conduct a study to determine
if participant ability and familiarity with utilizing multimedia elements online could have
played a role in the effectiveness of the highly interactive multimedia rich online
instruction. Another possible explanation of the results of research question one could
possibly be based on the fact that males had a statistically significantly higher change
score mean than females. The participants in the study were predominately female
(82.5%). However, due to the fact that no statistically significant interaction between
method of instruction and gender was found during the 4 (method of instruction) x 2
(gender) factorial ANOVA, it is possible to surmise that the statistically significant
difference in change scores was more likely the result of the method of instruction.
Finally, it is possible that the software application used for this study, Microsoft Excel
2007, may not be as suitable for online instruction as would another software application
such as Microsoft Word 2007. Further research should be conducted in order to
determine if online methods are appropriate for computer application software
instruction.
Research Question Two
Do highly interactive multimedia-rich online courses produce enough of an
increase in student achievement to justify the cost of development and implementation?
The face-to face method of instruction was found to have the least amount of
development and implementation time (43.75 hours), the lowest total cost ($1,211.44)
and the lowest mean cost per unit gained ($24.78). The highly interactive online method
of instruction had the longest development and implementation time (103.5 hours), the
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highest total cost ($2,865.92), and the highest mean cost per unit gained ($133.30). The
minimally interactive online method of instruction actually had a considerably lower
amount of development and implementation time (74.50 hours), total cost ($2,062.91),
and mean cost per unit gained ($85.95). Finally, the interactive video method of
instruction had a development and implementation time of 48.45 hours, a total cost of
$1,453.73, and a mean cost per mean unit gained of $37.47.
The findings indicate that the online methods of instruction are not as cost
efficient as face-to-face and interactive video methods of instruction. However, as
speculated earlier, there are several possible reasons that the online methods of
instruction did not produce higher mean gains which would have reduced their cost per
unit of achievement gained. For example, participants’ lack of familiarity with online
instruction may have affected the results. Also, it is possible that the participants may
have found the multimedia elements distracting or they may not have been suitable for
computer application software instruction. It would be interesting to design a study to
determine if multimedia elements may be more suitable for some methods of instruction
versus others. Finally, it was interesting that the interactive video method of instruction
had the lowest posttest mean. It must be noted that at times during the interactive video
sessions, some of the participants complained of their inability to adequately see the
instructor’s computer screen via their television monitor at their interactive video site.
This issue may explain why the interactive video participants had the lowest mean
posttests.
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Conclusions of the Study
The findings of this study contribute to the current literature on the effectiveness
of distance learning. The study appears to add credence to the findings of Carnevale
(2002), Faux & Black-Hughes (2000), McCann (2006), and Sexton (2000), that there is a
statistically significant difference in the effectiveness of distance education and face-toface instruction. The study found that participants enrolled in the face-to-face method of
instruction performed statistically significantly higher than the participants enrolled in
both the minimally interactive online environment and the highly interactive online
environment. These findings indicate that, for computer application software instruction,
online environments are not as effective as face-to-face instruction. However, there was
not a statistically significant difference between the interactive video method of
instruction and the face-to-face or the online methods of instruction, indicating that this is
a suitable method for computer application software instruction.
The study also found that face-to-face instruction had the lowest mean cost per
unit of gain for all methods of instruction studied. These findings indicate that face-toface instruction appears to be the most cost efficient of the methods studied for computer
application software instruction. Interactive video had the next lowest mean cost per unit
of achievement gained. The highly interactive and multimedia rich online environment
had the highest mean cost per unit of achievement of all methods of instruction studied.
These findings seem to indicate that highly interactive and multimedia rich online
environments are not as cost efficient for computer application software instruction.
While the findings indicate that face-to-face instruction appears to be the most
cost effective method of computer application software instruction, it is important to note
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that the study only focused on cost based on course design and implementation. Many
other factors contribute to cost of a course. Interactive video and online methods of
instruction are not only a convenient method of instruction but also eliminate the need for
participant travel costs. Further study on the cost effectiveness of computer application
software instruction based on method of instruction should also include the reduction of
participant travel costs. Convenience must also not be discounted. For many of the
participants in this study, if the instruction had not been offered via distance education,
they would not have been able to participate in the training. Finally, this study did not
measure what the cost of instruction would be for repeated delivery of the course which
could be a factor in calculating the cost effectiveness of computer application software
instruction based on method of instruction.
Recommendations for Future Research
This study examined if various types of distance education formats would be
suitable for conducting a training course for a computer application. The study also
examined if the increased cost of development of a highly interactive and multimedia rich
online format was justified based on observed differences in student achievement in an
online environment. The following recommendations are based on the findings of this
study:
1. In this study, the highly interactive and multimedia rich online group had the
smallest mean gain. Therefore, it is recommended that this study should be
replicated in order to examine whether or not the multimedia elements of the
highly interactive and multimedia rich online instructional method may have
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been distracting to the participants. For example, it is possible that the
participants may have had difficulty accessing or hearing the multimedia
elements, which could have helped to explain their poorer performance.
2. In this study, both methods of online instruction had the lowest mean gained.
Therefore, it is recommended that this study should be replicated in order to
examine whether or not factors such as computer anxiety may have led to
lower student performance in the online methods of instruction.
3. Several studies (Futris et al., 2004; Muske et al., 2001) have been conducted
by various state Cooperative Extension Services to examine the cost versus
effectiveness of distance education based solely on travel savings. This study
examined the cost of the methods of instruction based on their development
and implementation time. Therefore this study should be replicated to
examine whether or not travel costs and time away from work when combined
with development and implementation costs for each method of instruction
would greatly influence the cost of achievement gained for each method of
instruction.
4. This study examined cost versus effectiveness based on development and
implementation time. Other factors contributing to cost such as the cost to retrain employees who did not meet the required proficiency level and the cost
to deliver previously developed courses should be considered in future
research.
5. Due to the lack of research on the effectiveness of distance education for
computer application courses, this study should be replicated with a different
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computer application course in order to examine if the computer application
course selected for this study may have contributed to the fact that both
methods of online instruction had the lowest mean gain.
6. Due to the fact that the highly interactive and multimedia rich online method
of instruction exhibited the lowest mean gain, this study should be replicated
utilizing course content other than a computer application course in order to
determine if a highly interactive and multimedia rich online method of
instruction may prove to be a more effective means of instruction based on
content.
7. Several studies have examined student satisfaction levels with distance
education courses, (Carter, 2001; Webster & Hackley, 1997). However, little
research has been conducted in order to determine if student satisfaction levels
have an effect on student performance in a computer application course.
Therefore, further research should examine the differences in student
satisfaction levels for computer application instruction based on method of
instruction to determine if student satisfaction levels influence course
performance.
8. This study used a 3 hour face-to-face workshop for the control group. The
study should be replicated with a semester course in order to determine if the
short length of instructional time may have influenced the results.
9. This study did not examine student time on task or their frequency of use of
the course interaction tools for the online methods of instruction. Current
learning management systems allow for tracking of student time on task and
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frequency of use for course interaction tools such as number of discussion
postings to discussion boards and chat room logs. Future research should
examine if time on task or frequency of use of course interaction tools have an
influence on the effectiveness of online methods of instruction.
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APPENDIX A
DEMOGRAPHIC INSTRUMENT
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THE EFFECTIVENESS OF DISTANCE EDUCATION FOR COMPUTER
APPLICATION SOFTWARE INSTRUCTION VERSUS THE COST OF
DEVELOPMENT AND IMPLEMENTATION
DEMOGRAPHIC INSTRUMENT
DIRECTIONS: Please check the box to the left of your answer for each question.
1.) What is your gender?
Female
Male
2.) What is your age?
18-27
28-37
38-47
48-57
Over 57
3.) What is your ethnicity?
Caucasian
African – American
Hispanic
Native American
Asian/Pacific Islander
Other
4.) How many years have you been employed with the Mississippi State University
Extension Service?
Less than 1 year
1-5 years
6-10 years
11-15 years
16-20 years
21-25 years
26-30 years
Over 30 years
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5.) Please rate your previous experience level with distance education courses?
Very experienced
Experienced
Somewhat experienced
Somewhat inexperienced
Inexperienced
6.) Please rate your perceived confidence level using Microsoft Excel 2007.
Very confident
Confident
Neutral
Somewhat confident
Not confident

7.) How often do you use Microsoft Excel (any version) in your job?
Daily
Weekly
Monthly
Never
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Introduction to Microsoft Excel 2007
Pretest
DIRECTIONS: Select the best answer for each question.
1.) What do you click to save a workbook in Microsoft Excel 2007?
A.
B.
C.
D.

Home
Data
Microsoft Office Button
Review

2.) What is the icon area of Microsoft Excel 2007 called?
A.
B.
C.
D.

Toolbar
Icon bar
Format tool
Ribbon

3.) What is the default format of Microsoft Excel 2007 files?
A.
B.
C.
D.

.xls
.xlx
.xlxs
.xlsx

4.) If you wanted to sum a list of data values, what steps would you follow?
A.
B.
C.
D.

Highlight the range, click the Formulas menu, select AutoSum, press Enter
Highlight the range, click the Data menu, select AutoSum, press Enter
Highlight the range, type =AutoSum, press Enter
Highlight the range, type AutoSum, press Enter

5.) If you wanted to sort a spreadsheet report of all 4H’ers by project and then by gender,
what steps would you follow?
A. Highlight the range, click Formulas, click Sort, Select Project under Sort by,
click Add Level, Select Gender under Then by, and click Ok.
B. Highlight the range, click Formulas, click Sort, Select Project under Sort by,
click Next, Select Gender under Then by, and click Ok.
C. Highlight the range, click Data, click Sort, Select Project under Sort by, click
Add Level, Select Gender under Then by, and click Ok.
D. Highlight the range, click Data, click Sort, Select Project under Sort by, click
Next, Select Gender under Then by, and click Ok.
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6.) What is the limit of levels for sorting?
A.
B.
C.
D.

3
12
24
64

7.) What do you click first in order to print a workbook?
A.
B.
C.
D.

Print
Print Menu
Page Setup
Microsoft Office Button

DIRECTIONS: Using the provided data set (Pretest file,), produce the effects described
below. Once you have finished, email the file back to the instructor.
8.) Save the Excel workbook as an Excel 97-2003 compatible file.

9.) Format the group of cells as Currency number format.

10.) Adjust the page setup in order to print row 1 on every page.

86

APPENDIX C
POSTTEST

87

Introduction to Microsoft Excel 2007
Posttest
DIRECTIONS: Select the best answer for each question.
1.) What do you click to save a workbook in Microsoft Excel 2007?
A. Home
B. Data
C. Microsoft Office Button
D. Review
2.) What is the icon area of Microsoft Excel 2007 called?
A. Toolbar
B. Icon bar
C. Format tool
D. Ribbon
3.) What is the default format of Microsoft Excel 2007 files?
A. .xls
B. .xlx
C. .xlxs
D. .xlsx
4.) If you wanted to sum a list of data values, what steps would you follow?
A. Highlight the range, click the Formulas menu, select AutoSum, press Enter
B. Highlight the range, click the Data menu, select AutoSum, press Enter
C. Highlight the range, type =AutoSum, press Enter
D. Highlight the range, type AutoSum, press Enter
5.) If you wanted to sort a spreadsheet report of all 4H’ers by project and then by gender,
what steps would you follow?
A. Highlight the range, click Formulas, click Sort, Select Project under Sort by,
click Add Level, Select Gender under Then by, and click Ok.
B. Highlight the range, click Formulas, click Sort, Select Project under Sort by,
click Next, Select Gender under Then by, and click Ok.
C. Highlight the range, click Data, click Sort, Select Project under Sort by, click
Add Level, Select Gender under Then by, and click Ok.
D. Highlight the range, click Data, click Sort, Select Project under Sort by, click
Next, Select Gender under Then by, and click Ok.
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6.) What is the limit of levels for sorting?
A. 3
B. 12
C. 24
D. 64
7.) What do you click first in order to print a workbook?
A. Print
B. Print Menu
C. Page Setup
D. Microsoft Office Button
DIRECTIONS: Using the provided data set (Posttest file), produce the effects described
below. Once you have finished, email the file back to the instructor.
8.) Save the Excel workbook as an Excel 97-2003 compatible file.

9.) Format a group of cells as Currency number format.

10.) Adjust the page setup in order to print row 1 on every page.
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INFORMED CONSENT LETTER
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WRITTEN INFORMED CONSENT
Martha A. Brock – Researcher
Your consent is being sought to participate in a research project. The title of the project
is “The Effectiveness of Distance Education for Computer Application Software
Instruction Versus the Cost of Development and Implementation.” Martha A. Brock, an
employee of the Mississippi University for Women, is conducting this research as part of
the dissertation requirements for her doctoral degree.
Details of the research procedure:
A. All participants will participate in the course and be administered a pretest,
posttest and demographic instrument. The instruments should take no longer
than 30 minutes to complete.
B. All participants will receive the same instructions on how to use the new
features of Microsoft Excel 2007. The only variance is in method of delivery.
It is estimated that that training will take no longer than 3 hours.
C. Your participation in this study is completely voluntary. You may elect to
withdraw from the research at any time or refuse to answer any question on
the instrument.
D. All efforts will be made to insure confidentiality. Any data collected will be
used anonymously. A code number is used only for the purpose of matching
instruments.
Any information concerning this research project can be obtained from Martha A. Brock
at (662) 241-6244 or mbrock@muw.edu.
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By signing below you agree to participate in the research project entitled “The
Effectiveness of Distance Education for Computer Application Software Instruction
Versus the Cost of Development and Implementation.”
I am fully aware that:
A. Participation in this project is voluntary.
B. I may withdraw at any time or refuse to answer a question without penalty.
C. Data collection is anonymous.
For additional information regarding the rights of human participation in research,
contact the Mississippi State University Office for Regulatory Compliance,
662.325.3294.

SIGNATURE: __________________________________________________________
DATE: ________________________________________________________________
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